Extremely low dose of acrylamide decreases lifespan in Caenorhabditis elegans.
The neurotoxic, genotoxic and carcinogenic effects of industrial exposure to acrylamide have been studied in animals and humans for more than 30 years. A recent search for the cause of high background levels of acrylamide in industrially unexposed people revealed that it is formed during the frying or baking of foods by means of the Maillard reaction. To evaluate the biological consequences of continuous exposure to acrylamide at levels found in common foodstuffs, we studied the effects of acrylamide on the three parameters of (1) growth, (2) fecundity and (3) lifespan in the nematode Caenorhabditis elegans. As for growth and fecundity, no deleterious consequences were observed when the animals were raised in the acrylamide concentrations of 0.5 microg/L to 5mg/L, which are commonly found in daily consumed foodstuffs. Conversely, in 500 mg/L of acrylamide, they showed retarded growth with reduced body and brood sizes. Unlike the first two parameters, however, lifespan decreased significantly even in 0.5 microg/L of acrylamide, the maximum theoretical concentration allowed in drinking water by the WHO and US EPA. Very interestingly, the acrylamide effect on lifespan is biphasic as lifespan increased to near normalcy in 5 mg/L and decreased again in 500 mg/L.